Abstract
Introduction
Now a days, poultry farming is one of the major activities in rural areas which provides immense employment opportunities to the local communities especially for youth & women that helps in poverty reduction, ensure food security and improve the nutritional status. Commercial broiler farming, currently, has become a promising and dynamic industry with vast potential that serve as a tool for poverty reduction through self-employment and income generation for unemployed family members (Raha, 2007) . Within the short life cycle and low capital investment, quick return is possible in broiler farming, may be a good source of income to the rural farmers throughout the year (Bhende, 2006) . Broiler farming Page22 plays a significant role in improving the livelihood of the farmers that reflects to improve socio-economic conditions and increase women empowerment in rural people of Bangladesh (Rahman et al. 2006 ).
Due to high price of chick, feed and vaccine farmers are often failing to get reasonable price of live broiler. Thus, farmers are demotivated to continue the broiler farming. Besides, some farmers are nontrained, and they do not have adequate knowledge about bio-security management of broiler farming to have optimum profitability. The Government and NGOs always encourage rural farmers for poultry production but it is necessary to determine the broiler minimum farms size for profitable production. It is therefore important to generate information on profitability of broiler farming under bio-secured and nonbio-secured conditions in different seasons. Therefore, the present study was under taken to assess the seasonal impact of bio-security management intervention on productive performance and profitability of small and medium scale broiler farming in different locations of Bangladesh and also to determine minimum farm size for getting maximum profit.
Materials and Methods
Field level data of Rajshahi, Pabna and Kishoregonj were collected through direct interviewing from a total of 90 broiler farmers (49 in winter and 41 in summer) by using a semi-structured questionnaire by 2013 having 30 broiler farms in each. The broiler farms were categorized as bio-secured and non-biosecured as per biosecurity standard based on marks. The 90 farms, 51 were bio-secured and 39 were non bio-secured in three districts. According to bio-security standard, small scale broiler farm got above 60 marks treated as bio-secured farms, and below 60 marks treated as non-bio-secured farms out of 100 marks (sources: Third meeting 12 November, 2009 of PTDDP Biosecurity Standard Development Committee, Bangladesh Livestock Research Institute (BLRI), Savar, Dhaka). Of the 90 farms, 23%, 20%, 16%, 17%, 14%, and 11% farm have 500,600,700,800,900 and 1000 broilers. The data were analysed using SPSS 11.5 (2003) program to compare broiler growth and profitability performances between biosecured and non-bio-secured intervention in summer and winter season at different locations.
Results and Discussions Seasonal effect on the growth performances of broiler
Significant seasonal effect was found in body weight, feed consumption and feed conversion ratio with no effect on survivability (Table 1) . Birds reared in winter gained more weight (1.82 kg/bird) than in summer (1.73 kg/bird). Growth depression was recorded in summer compared to winter season which may be explained by the reduced feed intake regulated by elevated environmental temperature and relative humidity (Scott et al. 1982 , Sundararasu et al. 1989 ). Ferket & Gernal (2006) reported that environmental stresses had the most profound effects on flock-to-flock variation for feed intake which influenced the Page23 body weight and feed conversion of meat type poultry. Due to in-house comfortable condition and higher feed intake during winter, available nutrient synthesize body tissue resulted in higher growth of broilers (Baghel and Pradhan 1989a) . Heat stress mortality are increased in latter stage of growth of each batch broiler rearing during summer contributed to comparatively lesser survival rate of broilers that was consistent with the views of Arjona et al. (1988) and Fouzder (2006) . Effect of farm size on the growth performances of broiler Table 2 shows that farm size had no significant effect on broiler growth performances in terms of body weight, feed consumption and survivability. But farm size was significantly different for FCR (P<0.01).
Relatively lower FCR was observed in bio-secured managed farm in comparison with non-bio-secured farm. Average FCR value of different farms was found 1.87 (Table 3) Growth performance of body weight and FCR were significantly affected by the farm category (Table 3 ). reported that a full management packages (comprising feed supplementation, vaccination, housing, chick rearing and brooding) can improve the productivity of poultry. All interaction effects (SE X FS X FC) on growth parameters showed non-significant results (Table 4) . Market price of live broiler was the major contributing factor affected gross return in different seasons.
During data collection, the average market price was BDT.129.00/kg in winter and BDT 109.00/kg in summer at producer level. Most of the religious programmes including get together ceremony are held in winter season. That is why broiler market price is found the highest in winter compare to summer season.
In addition, during summer season, mortality is found to be slightly higher than winter due to heat stress. farms which indicates that non bio-secured farming had smaller/or no profit (Table-7 bio-security intervention, they suggested introduce technical intervention that makes a significant contribution to alleviate rural poverty having maximum profit. In the present study, the results showed that total production cost/ broiler decreasing trends as the farm size increased. Significant difference (P<0.01) was found for BCR between the two categories farm (Table 7) . Due to lack of training, absence of technical help and/or a low level technical knowledge reflected poor performances that caused poor return as well. Lowest BCR value (1.09) in this study, total cost was decreased with the increase of farm size (Table 6 ). However, the gross return per broiler was found to be similar (Table 6 ). Therefore, BCR finally improved with increasing farm sizes. The lowest BCR (1.09) was found in 500 farm sizes and the highest in 1000 farm sizes in summer and winter. As per profitability analysis it has been found that small size (500, 600) farm had small profit in comparison with farm sizes of 700, 800, 900 and 1000 broilers.
During data collection it was found that most of the companies (Feed, chick and medicine suppliers) were provided training on broiler rearing of farm size more than 600 broilers for their business interest.
Therefore, a broiler farm of 700 birds may be considered to be minimum farm size for rural farmers.
Training had an impact with increasing farm size. Similar results were found by Akterruzzaman et al. 2010). Such a low level educational background causes difficulty in understanding and applying scientific knowledge in practice, even to participate in training programme. Consequently, productivity and profitability are being suffered resulting serious dissatisfaction to the farmers. Profitability parameters like total cost, gross return, cost benefit ratio, net return were not affected by the interaction of farm size, seasons and farm category (Table 8) . 
Conclusions
It was concluded that satisfactory productive performance and profitability in broiler farming may be obtained by the rural households of the farmers if biosecurity intervention is made. Production and economic performances were found satisfactory including better profit in winter season in comparison with summer season. However, BCR values from cost and return suggest using minimum of 700 broilers for profitable production. Hot weather in summer, high humidity and excessive cold with fogging in winter and load shedding were the major constraints for the rural farmers.
